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Acting Secretary
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,'j\f 2B1997

FEDERAL CUMMUNIt4l1UN
OffIcE OFeRJAHac:-ISSION

Re: GN Docket No. 96-228 - Notice of Ex Parte Meetin~s

Dear Mr. Caton:

On January 23, 1997, a series of ex parte meetings was held between representatives of
DigiVox Corporation ("DigiVox") and the Commission staff as listed below:

1. David R. Siddall, Office of Commissioner Ness
John Prawat, President and Chief Executive Officer of DigiVox
Eliot 1. Greenwald, Fisher Wayland Cooper Leader & Zaragoza L.L.P. ("Fisher

Wayland"), representing DigiVox
Ronald M. Harstad, Ph.D., Economist representing DigiVox

2. Suzanne Toller, Office of Commissioner Chong
John Prawat, President and Chief Executive Officer of DigiVox
Eliot J. Greenwald, Fisher Wayland, representing DigiVox
Ronald M. Harstad, Ph.D., Economist representing DigiVox

3. Julius Genachowski, Office of the Chairman
John Prawat, President and Chief Executive Officer of DigiVox
Eliot J. Greenwald, Fisher Wayland, representing DigiVox
Ronald M. Harstad, Ph.D., Economist representing DigiVox

4. Rudolfo M. Baca, Office of Commissioner Quello
John Prawat, President and Chief Executive Officer of DigiVox
Eliot J. Greenwald, Fisher Wayland, representing DigiVox
Ronald M. Harstad, Ph.D., Economist representing DigiVox No. of Copies rac'd
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In addition, on January 27, 1997, an ex parte meeting was held between representatives of
DigiVox and the Commission staff as listed below:

Kimberly M. Baum, International Bureau
Jonathan V. Cohen, Auctions Division (on detail)
Bruce A. Franca, Office of Engineering and Technology
Nancy Markowitz, Wireless Telecommunications Bureau
Tom Mooring, Office of Engineering and Technology
Matthew Moses, Auctions Division
Ronald Repasi, International Bureau
Steve Sharkey, International Bureau
Thomas P. Stanley, Wireless Telecommunications Bureau
John R. Williams, Office of Plans and Policy
John Prawat, President and Chief Executive Officer of DigiVox
Eliot J. Greenwald, Fisher Wayland, representing DigiVox
Stan Kay, Assistant Vice President, Engineering, Hughes Network Systems

(Mr. Kay attended by telephone)

At the January 23 meetings, the representatives of DigiVox discussed many of the same
issues as those reported in the January 16, 1997 ex parte letter. Those issues included auction
schedule, frequency blocks and market areas, bidding credits, spectrum caps and number of
licenses, and build out requirements. Since those issues are already discussed in the January 16
letter, the discussion will not be repeated here, except to mention one point regarding the auction
schedule.

When DigiVox proposed that the acceptance of FCC Forms 175 on April 15, 1997 would
constitute compliance with the requirements of the Omnibus Appropriations Act of 1997, P.L.
104-208, Title III, Sec. 3001(c) (1996), that "[t]he Commission shall commence the competitive
bidding for the assignment of the frequencies described in subsection (a)(1) no later than April
15, 1997," both Julius Genachowski and Rudy Baca expressed concern that Congress might
object to the proposal as too much of a departure from Congressional intent. DigiVox explained
that the ultimate Congressional intent was to get the auction funds into the United States
Treasury by September 30, 1997, and as long as that objective was achieved, Congressional
intent was also achieved. Moreover, by providing enough lead time between the release of the
report and order and the payment of the upfront deposits, more companies, both large and small,
would participate in the auction, thereby making it more successful in fulfilling the budget
objectives of Congress. Therefore, the acceptance of the Forms 175 on April 15, upfront
deposits at the end of April, and holding round 1 a few days thereafter, would actually serve the
underlying purpose of the legislation.

At the January 23 meetings, John Prawat also discussed technical concerns. In particular,
Mr. Prawat expressed concern that the out of band emission limits not be set in a way that would
effectively preclude use of the WCS bands for Personal Access Communications System
("PACS") technology, a low tier micro-cellular technology that would provide mobile wireless
local loop competition. To this end, Mr. Prawat provided a January 22, 1997 letter from Stan
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Kay, Assistant Vice President Engineering, Hughes Network Systems ("Hughes"). A copy of the
letter is included as Attachment I. In the letter, Hughes proposes out of band emission limits
from WCS of70 + 10 log (P) dB at the SDARS spectrum. To this end, Hughes proposes that the
2315-2320 MHz and 2345-2350 MHz spectrum be licensed as unpaired spectrum because it
would not be usable for PACS with today's technology. Hughes also proposes that 2305-2310
MHz be paired with 2350-2355 MHz and that 2310-2315 MHz be paired with 2355-2360 MHz.
By setting out of band emission limits as specified above, the 5 MHz buffer zone would make it
feasible for the two 10 MHz paired blocks to be usable by PACS.

The January 27, 1997 meeting focused solely on the technical issues. In addition to the
Hughes January 22, 1997 letter, DigiVox also provided a January 27, 1997 letter from Hughes
and a January 24, 1997 letter from RC Malkemes of Bellcore. Copies of these letters are
included as Attachments 2 and 3. In the meeting, Mr. Kay of Hughes explained the points that
he raised in his two letters, including the fact that the January 27 letter corrects some errors
contained in the January 22 letter. Mr. Kay explained that the 5 MHz buffer zone would protect
SDARS from most out of band emissions that would result from using PACS in the two paired
bands. In reality, because of the low power at which PACS operates, general background noise
as well as noise from sources other than PACS, such as microwave ovens and harmonic effects
from UHF TV channels 64 and 65 and land mobile stations operating in the 450 MHz band,
would produce more interference to SDARS than would PACS. Therefore, the challenge faced
by SDARS is to overcome these other sources of interference through more efficient design
features in the SDARS receive equipment. Such designs would automatically protect against the
lower level ofPACS interference. For this reason, as long as the Commission adopts the
proposed buffer zone, it should adopt out of band emission limits that would not make it
prohibitive to manufacture equipment to be used for PACS in the WCS bands.

Subsequent to the January 27, 1997 meeting, DigiVox received a letter from Siemens
Stromberg-Carlson supporting the Hughes proposal. A copy is included herein as Attachment 4.

Very truly yours,

Eliot J. Greenwald

cc: Michele Farquhar, Chief, Wireless Telecommunications Bureau
D'Wana Speight, Wireless Telecommunications Bureau
Thomas P. Stanley, Wireless Telecommunications Bureau
Nancy Markowitz, Wireless Telecommunications Bureau
Kathleen O'Brian Ham, Chief, Auctions Division
Jonathan V. Cohen, Auctions Division (on detail)
Matthew Moses, Auctions Division
Josh Roland, Auctions Division
Walter D. Strack, Policy Division, Wireless Telecommunications Bureau
Evan R. Kwerel, Office of Plans and Policy
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John R. Williams, Office ofPlans and Policy
Bruce A. Franca, Office of Engineering and Technology
Tom Mooring, Office of Engineering and Technology
Steve Sharkey, International Bureau
Ronald Repasi, International Bureau
Kimberly M. Baum, International Bureau
William E. Kennard, General Counsel
Peter A. Tenhula, Office of General Counsel
Lisa M. Higginbotham, Office of General Counsel
Catherine Sandoval, Director, Office of Communications Business Opportunities
Eric Jensen, Deputy Director, Office of Communications Business Opportunities
S. Jenell Trigg, Office of Communications Business Opportunities
Jackie Chorney, Office of the Chairman
Julius Genachowski, Office of the Chairman
Rudolfo M. Baca, Office of Commissioner Quello
David R. Siddall, Office of Commissioner Ness
Suzanne Toller, Office of Commissioner Chong
David W. Zesiger, Office of Advocacy, U.S. Small Business Administration

P:\WP51 DOC\EJG\85150004.LTR
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HUGHES
NEI'WCIUtSYSTDIS

January 22, 1997

lohRPrawat
Pre8ideDt IIId CEO
DipVox Corporation
P.O. box 65094
Washin&toD, DC 20035

Dear 101m:

HugbeI Network Syateml (HNS). • buIiDaI UDit ofGenenlMotonHI"'"~ is a
major supplier ofceIluIIr I'ICIio equipmaJt and ODO oftile driviDs iRaWrind the
commercialiDtion ofthe Penonal Access CommmjcatiOlll S,.wm (PACS). Tho Convniuioaa
Rules to Eatablish Part 27 offer poteDIial banda ill which PACS tecbDoloaY could be deployed if
the interference into SOARS can be manapd. The out of'bud emiaions limits propoJed by
Primosphere of

Mobile Transmit
Bue Transmit

123 + 10 loS (P) dB
92 + 10101 (P) dB

preclude economicaldep~ ofIIl'J proseat., wirdeSI tedmolo&Y. Luceat in its JaDUIIy I
ii1ina indicated that the ctip1exiDa equipmeat required wouJd cost aevenI buDdred dollars, wbidl is
clearly not appropriate for a bud... HNS ...... with tbiI....... ~, baakina
offthe handset power amplifier enough to give the desired IiDearity woulct require a mud11arpr
power amplifier than is pndica1 for a baadsel

Lucent, in their 13 lamwy Supplemental TecbDical Statement, propoIOCl fixed Itatioas for both
forward and reverie links. While thiA arrangement doea provide adequate~ for SDARS,
it limits the coauDel'Cial appeal oldie WCS bmds becII'. it eljmjnetes mobile syItemL Eveo in
the cue o(Wnless Lcx:al Loop, a Jarp pat ofits~ iI the ClOocept ofexteDded
gunU... ..mgo dowiDg die IUbsc:dber 10 mte Ids phoDe to tJle park, tile mall or die oBice.

1
11717 ExpIcnfion Lane, Gerrn.ntown. MD20876

Tel: (301)428-6500 1WX: 71()-828.Q641
FAX: (301)428-1~
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Bud - • CY V•
A 2305-2310 PACS PIincI with E
B 2310-2315 PACS Paired with F
C 2315-2320 FIUd VoicxtIDIta U . .-

SDAItS 2320-2345 SDARS
234>'2350 YJXed VoicelDa&a U . ~

D
E 2350-2355 PACS Paired with A
F 2355-2360 PACS Paired with B

Subtc:ri'bcr Transmit 60 + 10 10& (P) dB
Base Tmnsmit 70+ 10 loa (P) dB

With the fi'equeDCJ plan propOIId above. Bands Cad D laWuS MHz bufFer__ belMal
the SDAIlS and PACS equipment. HNS proposes that the out ofband emiuiou in the SOAltS
band ftom the PACS cquipmcat in bandI AI£ or BIF meet Iimita of

Mobile Transmit
BueTDDSmit

70 + 10108 (P) dB
70 + 10 loa (P) dB

HNS proposes that the out ofbaDd =i1li0DS in the C aDd D bands &om the PACS equipment ill
banda NB 01' BIF meet Jimita of

Mobile TJ'&DIIDit
Due Transmit

40 + 10 los (P) dB
60 + 10 los (P) dB

It ia important to DOte that, CYCD with die S MHz bu&a'zo~ the Primotphcn IUgCItOd Iimita of
123 and 92 dB are not achievable in practical systems. Neither would a lIIObile trantmit limit of
90 + 10 loa(P) dB be achievable at I reuouabfe cost with today'. technology.

The intafenrace ana1yIis for the nvene link is liven ira Table 1. It indicates that 70 dB iaoJatioA
will be adequate to proteot SDA&S noeMn &om PACS bondeet. lila diatanco or12 feet. Tbia
anaI)'IiI iDcoIpcntea the fact tbIt PACS hu a 12.5% duty CJde IDd tbIt the banclIK is amIikeJy to
be in the beam of'the $OARS receive amerma. 11 also doeI DOt ICCOUDt for the filet tbIt the
PACS handset will be power controDed below 200 mw for most ofits operating time.

2
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TalJlet. ~ 1tawIeDInctioa LiIIk Bud..
SUEIRP - 2dBW/lMHz 200 MW in 300 kHz (aeafectl power cxmuol of

1umdIet.s\
SVDutY Cyele - 9dB 12.5% Duty CYCle. 312.5 IDIeC INI_ 8WJIY 2.5 II1IeC

MinPath Loa -SO.7dB 12 foot •on is more ralistic in vebic:ular trIfIic
SDAllS Ant. GUn ]cIB P. . ,..,
SDARS Beam Shape - 6dB Bemiapberie beam PoiDtiDa up -lou ofat least 6cIB

for • •PACS hancIIet locaUoD ill trafiic
Polarization Loss • 3dB Vertical to linear . . • .on
Total . -67.7 dBWIMHz
Interf~ ADowcd 137.9dBWIMHz

1leQuired Protection 70.2 dB

Note that this analysis usa aDaise floor or-135.6 dBW/MHz ad an iDterfenmce clesradation of
2 dB for a protection ratio of 137.9 dBWIMHz u described in the January 8 Luceut technical
statement

For the forward Jink~ HN'S ....with pases 7-11 ofthe Luceat IIIIIysis with 101M miDor
comrncntl. PACS bale statioDI will sometimes be DJOWIted u low u 2S feet rather thaD die 100
feet assumed in the LucaIlIlJll,u. l1Us will mite die __CIa iDto SDAItS by 12 dB. In
theIe QSCI, the PACS base scatioD UIDImit power would be limited to 4 dBWJMHz, i.e., 12dB
less than used in the Lucent analysiJ.

Sincerely,

5k/:2
St;m;:;J
AuistaDt Vice PresideDt,~

3
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HUGHES
NEIWOlUt~

January 27, 1991

JoImPrawat
PresidentlDd CEO
DiaiVox Corporation
P.o. box 65094
Washington. DC 20035

Dear John:

Hushes Network S,.... (RNS). a busineu UIIit af'GeIBaJ Macan Hna1w.~ ».-UQf
suppJic:r ofQClbdar ndio oquipmeat ad ODeof. driWw fgn;ea bebiwI the~.6_iODolthe
Penonal~ Convmmic«ioal System (PACS). The ())mmistion'.1WJeI to BJcaNisb PIIt 21 offer
potential bands for PACS Wbfto1o&y if'UIe lntertweDce IDto SOARS proves manageable.

In our 22 January Jetter to you we used the aIIoWlbic~ noile eDerlY of-137.9 dBWIMHz
proposed in the 13 JIDUII)' Lucea& SupplcmeDtal Tedmical Statement ofLuceat Tec1moloJies Inc... We
had mistakea!y uaumed 1iom Lucmt', ltISemeot IIAaer tec;JmjQl] ctilcussiou with Primospbere Limited
Partnership we agree lbal the WCS apecuum wDJa SDAl\S in tbe middl~ofthe bfIIId it Ulliqu~...", W

mean that 1.ucaIt IDd PrimoIphere bad ,.daed~ 011 the parametea to Ute in the analysis.

After subsequent review, wcqne wUb PrimoIpbere that LVCeAt'.~ of20000IC I'eQIiver Doi.te
temperawre is UJnIIjsti~ 011 tbe other hIDcI, we feel tbIl Primolpbere hal failecllO provide ldequate
justification for Ibeir datnwl DOlle aoor ot200-K. BNS is die JeadiDi JnIIlUfiaurw' otVtrJ Small
Aperture TermiDaII (VSAT) IDd understands the DOiIe floor behavior ofsatellite terminals. While 2OO"lC
is a reasonable number for VSAT and mber atellite commuDicalions tamioa1J with IWTOW beam
antennas pointed to cold sky in C-BaDd aDd lCu-Band applica!ions, we question its legitimacy for a 2.]$
GHz, car-mounted antemaa for the followi.n& re&SODI:

11717 Exploration Lane.~. MD 20876
Tel: (301) 428-S5OO 1"NX: 71D-828-0541

FA)(' (::rtI) 4:'R-1f!RRI".A.'¥.)
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1. Tbe VSAT antenM does DOt pick up IipmcaDt temItrial emiaioDs because there is miDima1
spurious DDiIe aaacrated at It.Bad ad becav. the 1DtID1.poiDtIlOWII'dI '"' spa=. ID QOUU"""WItt'!I......

the side lobel or_ mARs amema wID ...aYIricly ufLcaCliUiaIl aowGCa. The Z.3S (ilkbud is
DCII'tbe 2.4 GBz ISM bIDd in wbic:Ia molt IIIiaowaw ow-. opena. lDCerfireage may 1110 come
from harmoRicI·ofthe 450 MHz bud terrIICriII moIJiIe radio ad UHF brOIdc:a1t cbatmels 64 and 65.
In adclitioR to potcDtial aiplllillioN. diew""", oCthe people, bWdi..1" ueea, ear~
ecc., ill the.... paUcm will be DaIda WIOIIa'tha --If*&. For thiI reuon HNS IUggati
addi"B an emblem~of. I.- 29CMC &.0 &he LNA DUise lGDpG"Uure.

2. A C Band orK. Band LNA uses a waveauidehat ead with very low lolL Tbe SDARS receiver
must reject the~B. C, D, E and F buds. HNS atimata1hat this would require a fiker ahead of'tbe
LNA with an insertion lou c:1oJe to 2 dB. Tbis ill_.nl" the SDARS equipment raver rcspome
mua rull otrbcforo cn&criDa tho ACiPborinl WCS elWin. 'to provem G Iigna1 &om 0 WLL baM or
mobile station iDto the 1i'oDt cncI LNA.

3. Primosphere comct1y...tbIt the LNA NeUe FJIUR gybe I 48. A typical receiver DO. 8pre,
however, degrades u thesip passel through mixm., D1terI, c, aDd for low cost desip caD doJer
to 2dB.

Based on the abo~HNS escimates the efl'ective noise floor at the receiver u foUows

Thennal Noise -168.6 dBWIMHz
&<>-KLNA+2WK 26 dB It may be WOI'IC than daia when
Environmem teas..iallOUrCeIlI'e

. ,

F'llter lnIertion Loa 2 dB To relect bIDcJI AB.C.D.B and F
Post LNA Contributions ) dB Mixer• .A

.
etc.• foU

.
LNA

HNS "Worst Case" Scenario -139.6 dBW/MHz
Primosohere daim -145.6 dl:JWIMHz
Split the difference -142.6 dBWIMHz Used for the rest ofthis letter

HNS sugesta a compromise uoise 1l00rbetween the excessively opUmisti~Primosphere value of-145.6
dBWIMHz. and the DOD-Optimal desip coa5gurI!ioa Qesc:ribed by HNS resultiDa in -139.6dBW~
HNS believes that the FCC Ihauld Rlquire PrimoIphete to a1fer evidence that -145.6 dBWIMHz iJ· their
actual noise floor. Fortbe remIinder ofthil1ettcr, HNS auumes a J10ise floor of-142.6 dBWIMHz.

Primosphele Ibould abo demonstrate the KC:UI1ICY oftbeir·daima ill two other &RIll, the antes1na pattenl .
aDd the allowable noise rile.

The antenna plays a critical role in the 1DIl)'lis. HNS USlP'DI'-I that the anteDDa is lOme lOR of. tilt panel
antennam~ed 011 the rooloCthe vehicle. The metallic tJoor and the car body will prevent the anteoDa
pattern from beiDa omnidirectiODal. Ifthe PACS handset is in a vehicle or at street level, it may not be in
the main beam ofthe Primosphere anteaDa. Also. the vertical polarization ofthe PACS sianal will
iDteract in 111 UAIalown way8. beam edgeof. drcuIII1y polarJzed PJimoIpbere 1D1OQDa. HNSwll;
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ute 3 dB main beam IIIJtam& pin for tbe Primoapbcrc -erma. but include 6 em orlide lobe loss aucl
another 3 dB ofproteetioD for linear poIarizaticm.

AIlowIble IlO.Isc rise uormdy dqJcada Oil tho .,-mmqiDr.. The typiaI8xcd X. Bucl VSAT
appJicatioa only DIIda rUa &de mqiD. For SDAIS. HNS GI*tJ tbIl the lariatueed for mqia
would be fOr IbadowiDa fiGIIl buiJdiqp illurba.... P.ciulOlpbcn abouId have iDduded arlin 011 tile
order of6--10 dB 1br lUJdina JbIdowiDI. For the nnI cue lea buildioa IbIdowin& Wt HNS
IfIUeI that the cbaDce of.........WIlY"" III SDAaS ill .. rural eoviroumeat is..a
Both wbu and nn1 ....irQlllllClltlIboukl iadudo 3-6 dB maram tor RioeIn &dina- III IYCh bisbJy
variable propaaation euviroDment. HNS argues tbIt it illIIII'IUOD'b1e to limit the DOiIe floor rise fi'om
WCS to 0.2 dB. Even. noiIe floor rise of'2 dB iI vwy pDalNI becluse the baDdIet contribution really
should be combined in amot-sum-squared (US) maQJW' with the shadowing and fading variances. Using
-142.6 dBWIMHz u the lIOise floor aDd allowing a 2 dB rise. IDCIIII an allowable interCercnce level of
-144.9 dBWlM&forPACS.

HNS wiabeI to mab ODeotherpoia&:befoq~I"i"l tJ» &at budpI.s. Since abe /tIE adBIf .......
spaced 5 MHz &om the mARS bmd, dae PACS.... IIIII'IY will be ill tbe trIDImiUer DOiIe tJoor. 0JlJe .
design amstraiAt it c:oaaroIJiDI the broIdbIDd Daile enriAioaa TJae ~c;al daipofthe ·trIIaImiUer iI&

mix« &om roua:bIY • 300 MHz IF to tbe 2.3 GHz transmit baDd fallowed by a power amplifier. The
DOise floor comes &om

1. Noise entering thljintJl mJxerstap. A SAW tilter at the tiDal U'" can reduce this Doile at S MHz
from the band edge

2. FiPIQ/ milt" no;.figure. CommerciaUy available parts provide a Daise fiaure of 10 dB.
3. Osci/lQJor pha.rte notsejrom thtftnal miur.stllgC. Handset Q1mpatible freque:oc:y sources {n:aiQnabJy

priced, unaU, low power) will have lipcent pbue Daise eaergy 11 SMHz !'omthe carrier. SUa
tbe output oftDe fiDaJ mim" is ill dae I1m1IDit~ the filter Q CO adJicw meaniDgtW lUeuu.don
from 2315 IDcf 2320 MHz iI UDI'CIIOlJIIbIe.

4. Gain 01tJwpt1tW'ampliJiR.. T'he fiDal.mptifier...wiD amplifY the nm.e It its input. To CODt:rdI
this. ODe ;Quid use a hiP pin mixer to reduce the pm requirements orthe &111 staae. These
~ aR reJaDveIy c=cpeasiw..

5. Final amptifilJl'l'IDiafigul'e. Commen:iaI ampJifien will have rouiblya 10 dB noise tlpre In mil
baDcl and at these powers.

Assuming an amplifier noise tigure of10 dB, a hiah power mixer with a -10 clBm output and a JiDal
amplifier pin of33 dB. the IM.liae input It the power ampli_lDIII£ be -124 dBWIMHz. IINS COI'JlCIIdI
that even die best Jcnown bIIId. layout, paetljiDII. md lbiekliua ""'mqYClS CUAOt do bcUar cbaD ·Ibis
due 'u We~~ }I!UoWuiLJ uel1.- d.iaa-~~s••i."'''......tiona otdac power CIinuitry.
Furthermore, HNS DOteI that four altha 1M: tfdmjQ1lel .,.."., by Primosphere'.IIIWIlY JJ EzP.,.
~ are being used by~ to IUpprcu the broldbaDd~ i.e., frequency pJanning, IpeCtrUm IbapiDs,
filtering and cross poIanzatioD. The fifth teehni~ amplifier backotI: is irrelevant in supprcssi.na
broadband noise.
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Table L be.-Renne DIndioa Uak .adftt
HaDdIet Noile Floor - 11.0 dBW/MHZ lSIvadbud Nuiae is tho Iimltlna faQor

12.5% DutY CYcle. 312.5 IDMC
.

everY 2.5 JDIeCHlDdset DutY Cvde - 9.0 dB
-51.0 dB 12 foot

. iI more realistic in vehicular nfIicMin PathLoes
SOARS Am. GUJ 3.0 dB P.-

. .
HeadLoD -5.0 dB 310 15 dB .• for abIorbld bv Junm held

SDARS BeIm Shape • 6.0 dB HemiIpberic; beam pointina up JivClloa ofat IeuC 6dB
tor .•PACS bandsec locatiOll in traflic

Polarization Lou • 3.0 dB Circular to linear
. .on decouoJinJr

Total -152.0 dBWIMHz
IDterfesence ADowecl -144.9 dBWIMHz
Marain 7.1 dB PACS onmdes more than the needed

.

For the forward link, ¥ACS bile lCIIioaa will be IDOUIIIId u low u 2' ft:cI or u Jd&b U 100 6ct. At.~
2S foot hciJbI, diehue ICItion U'IJIIDIiU« will be limited to 800 IIIW which it 6 dB more power tbm the
baDeiIet. The additiana1 pin nquired ill die tiDal amplitier....wiD Aile die aoiIe floor by 6 dB. TallJe
2 Jbows tbIt tbeIe auuptioas provide 1.1 dB ofJDII)iD ia die farward direcIioD. ForbaN Itatiou
IDOUA&cd Jaip::r. it wiD be poaIibIo to .... tJ. poww • uecriaAoe with the additional path lou atren:Ied
by the greazer clil'aDCe

TAble%. :- "Fo •08 LiDk Bud-et
Base station Noise - 75.0 dBWIMHz Broadband Noise is the limitiDj factor
Floor
Min Path Loss -S1.0 em 241bot don tor handact •. uocla" buo RI&ion
Base antenna Gain 6 dB Omni~ ltICked dioole
Directivity below bate ·20 dB Dipole has very low pin below &Dei above antenna
station
SDARS Ant. Gain 3.0 dB Per Primosohere filinn
Polarization Loss - 3.0 dB Circular to linear DOlarization decoUDlimr
Total -146.0 dBWIMHz
Interftrence Allowed -144.9 dBWIM&
MarRin 1.1 dB PACS DrOWSes more than the needed mar.

....
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HNS could evaluate other tbr tile lymdlef beiDa iD tile pten.--1DIiD lobe. TJac typical YeI1iQIJ be8mwidtb
for a 6 dBQ anteJJDI. illo-2QO. For tile Nmdrer to be • _maiD.boun it wiD be Dr enouF WID 1be bile
stItioD 10 II DOt to pole aproblem.

StanICay
Anistat VacePrcsidalt
lIua:J'ea Network SYltemi

-

TOTAl.... P.06
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Bellcore
@ Bell CommunK:(Itl,~nf,Re<,earct'

331 Newman Springs Road
Red Bank. New Jersey 07701-5699
908-758-2000

Response to FCC Rule Making for Wireless
Communication Service ("WCS")

From: RC Malkemes
Bellcore
331 Newmans Spring Rd.
Redbank, NJ, 07701
908-758-3357

Date: January 24, 1997

Sirs;
Bellcore has been a pioneer and one of the driving forces behind the commercialization
and standardization ofPACS, and it's predecessor, WACS, for nearly 10 years. Bellcore
supports and encourages the use of PACS in the WCS band and is in agreement with the
Hughes Network Systems proposal submitted at this same time. This arrangement will
allow the deployment of mobile WCS PACS devices in the 2305 to 2315 and 2350 to
2360 MHz bands while allowing WCS fixed voice and data devices in the 2315 to 2320
and 2345 to 2350 MHz bands. Further, this proposal allows the use of realistically
affordable technology which is currently available for filtering and signal shaping
techniques.

Other comments by Lucent Technologies, dated January 13, 1997, describe analysis
based upon higher output base station equipment and do not specify a modulation
technique, however this analysis also points out that the levels suggested by Primosphere
are somewhat conservative, with which Bellcore agrees.

As stated in Primosphere's Technical Statement of January 13, 1997, page 3, PACS
utilizes Raised Root Cosine shaping to reduce the modulation spectrum. The modulation
waveform may further be rolled off by additional baseband filtering or IF type narrow
band filtering when upconverting the waveform before final transmission. Because
PACS uses n/4 Shifted QPSK modulation, linearity constraints require fairly linear RF
power amplification be used. Therefore, the RF power amplifiers are "backed off' from
the I-dB compression point to prevent spectral regrowth as suggested by Primospere.

The path loss at 2330 MHz associated with a 12 ft. distance from mobile to SDARS
station is calculated using;



The calculated, free space path loss is 51 dB. Antenna directivity, head loss and
polarization effects could cumulatively add another 10 dB to the total path loss figure.
Therefore, in the 12 ft. mobile to SDARS station case, up to 61 dB of loss may be
encountered by RF power amplifier wideband output noise and any other signal leaving
the mobile unit before entering the SDARS reciever.

Compliance with the levels suggested Hughes Network Systems, therefore, are a matter
of individual manufactures architectures and incremental cost tradeoffs. This proposal, in
worse case scenarios, offers a reasonable set of solutions for both WCS users and SDARS
providers.

Sincerely yours,

RC Malkemes
Director Radio Techniques and Technology

cc:
H W Sherry
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SIEMENS
Stromberg-C.rlson

January 27, 1997

Mr. John Prawat, President & CEO
DigiVox Corporation
1250 24th Street N.W., Suite 350
Washington. DC 20037

Dear John,

412 P02 JAN 28 '97 07:37

Siemens Stromberg-carlson, a market leader in the promotion and deployment of PACS
technology. supports the proposal submitted by Hughes Network Systems to allow
PACS to be used in the WCS band.

This proposal would allocate 20 MHz of spectrum (2305 to 2315 MHz and 2350 to 2360
MHz) for PACS mobility service and 10 MHz of spectrum (2315 to 2320 MHz and 2345
to 2350 MHz) for fixed voice and data services.

We believe that the proposal of HNS. with the 5 MHz buffer zone on each side of the
SOARS band. will allow for PACS to be used in the WCS band without interfering with
SOARS operation.

If you have any questions, please do not hesitate to call me at (561) 955-8001.

Sincerely,

(}d~
~n~ebes
Director PACS Edge
Wireless Business Unit

JT/mem

Siemens StrombergeCarison

900 Broken Sound Parkway Boca Raton, Florida 33487 (407) 965-5000


